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Methodology (Part 1 of 3)
Generate a Level 4] Scenario

1)  Create road-to-war to provide mission context.

2)   Select an organizing principle for Combat Interactions.

3)   Use hierarchical Strategy-to-Mission-to-Task (S-M-T) decomposition to 
organize the Combat Processes.

4)   Use hierarchical Order-of-Battle decomposition to complete assignment of Task-
Organized forces to Combat Processes.

5)   Establish Task-based fault tree for Mission success using Measures, Conditions,
and Standards for desired End-States.

6)   Construct integrated Use-Case-Threads to sequence execution of Combat 
Processes leading to Combat Interactions.



9)  Warfighting utility is then expressed in terms of how the noted outcomes 
either enable or constrain Task execution within a Mission context.

* Resounding victory in many (but not enough) branches may not lead to overall
Mission success; conversely, resounding defeat in many (but not 

critical) branches may still lead to overall Mission success.

* Task execution becomes as much a measurable outcome as MOP and MOE of 
entities and can be traced for cause and effect.

* We are exploring the mathematical relationships between entity and task with 
the idea that they may be described by a transform yet to be derived.

Methodology (Part 3 of 3)
 Express Warfighting Utility



Methodology (Part 2 of 3)
Compute Level 4] Effectiveness from Level 3] Performance

7)  Compute Measures (of performance), under prescribed Conditions, and compare
to Task-based fault tree Standards to determine the Mission outcome of a
Combat Process following a Combat Interaction.

8)  Determine affects on other Combat Processes. Affects can be one of three kinds:
First, a direct input to a subsequent task

Second, a change of state in the S-M-T fault trees
The fault trees of interest are the joins between the branches connected to
completed Task and the branches connected to the affected Task (there may
be many branches and many joins).

Third, a change in Conditions imposed on the Task
his influence will be implicit (in the task environment) rather than explicit
as a direct input to the Task (in the task interaction itself).
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Key Information to Convey:

• Problem
• Objectives
• Alternatives
• Consequences
• Tradeoffs
• Uncertainty
• Risk
• Linked Decision
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Key Information to Convey:

• Problem
• Objectives
• Alternatives
• Consequences
• Tradeoffs
• Uncertainty
• Risk
• Linked Decision
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Key Information to Convey:

• Problem
• Objectives
• Alternatives
• Consequences
• Tradeoffs
• Uncertainty
• Risk
• Linked Decision



UNIVERSAL JOINT TASK LISTUNIVERSAL JOINT TASK LIST

NATIONAL

TACTICAL

OPERATIONAL

THEATER

Mission Decomposition

TASKSTASKS
• Strategic Level

- Strategic National Tasks
- Strategic Theater Tasks

• Operational Level Tasks
• Service Tactical Task Lists

CONDITIONSCONDITIONS
• Physical Environment
• Military Environment
• Civil Environment

MEASURES OF PERFORMANCEMEASURES OF PERFORMANCE
• Measure
• Scale
• Criterion - Standard
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• Joint and Service UTL’s
• Provides authoritative task decomposition
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U-ART 1.2.6.1

        ROAD 
  MARCH TO 
SCREEN LINE

SCREEN
         

REACT TO
  AMBUSH
    (NEAR)

REACT TO
  AMBUSH
    (FAR)

I

H

C

B

A

  VEH GNR
REACTS TO
  AMBUSH 

  VEH CDR
REACTS TO
  AMBUSH 

  INF SQD
REACTS TO
  AMBUSH 

  PLT LDR
REACTS TO
  AMBUSH 

  DRIVER
REACTS TO
  AMBUSH 

D E F G

C

  VEH GNR
REACTS TO
  AMBUSH

  VEH CDR
REACTS TO
  AMBUSH

  INF SQD
REACTS TO
  AMBUSH

  PLT LDR
REACTS TO
  AMBUSH

  DRIVER
REACTS TO
  AMBUSH

D E F G

U-ART 1.2.6.1.1

B

REACT TO
AMBUSH
(NEAR)

INFANTRY
SQUAD

REACTS TO
AMBUSH

U-ART 1.2.6.1.1.4

VEHICLE
COMMANDER

REACTS TO
AMBUSH

U-ART 1.2.6.1.1.3

U-ART 1.2.6.1.1.1

DRIVER
REACTION

 TO AMBUSH

VEHICLE
GUNNER

REACTS TO
AMBUSH

U-ART 1.2.6.1.1.2

PLATOON
LEADER

REACTS TO
AMBUSH

U-ART 1.2.6.1.1.3

C

D

E

F

G

U-ART 1.2.1.1.3.1

A

CONDUCT
TACTICAL

ROAD MARCH

    ENEMY
 INITIATES 
   AMBUSH

J

ENEMY
PREPARES

FOR
AMBUSH

U-ART 1.2.2.3

PLT LDR
SELECTS

KILL-ZONE

U-ART 1.2.2.3.1

PLT LDR 
SELECTS

MINE
LOCATION

U-ART 1.2.2.3.2

U-ART 1.2.2.3.3

PLT LDR
SELECTS

POSITIONS
AND WPNS

PLACEMENT

PLT LDR
ORDERS MINE

EMPLACEMENT

U-ART 1.2.2.3.2.1

PLT LDR
DETERMINES

ROUTE TO KILL
ZONE FOR

MANEUVER TEAM

U-ART 1.2.2.3.4

PLT LDR 
ORDERS

PLACEMENT
OF WPNS AND

SOLDIERS

U-ART 1.2.2.3.5

ENEMY
INITIATES

FIRE

U-ART 1.2.2.4

ENEMY
FIRES RPG

U-ART 1.2.2.5

ENEMY
MANEUVERS

AGAINST
VEHICLES

U-ART 1.2.2.3.6



Using MDRF

Mission Performance Internal External

Level 4 Level 3 Level 2 Level 1

D
eg
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e 
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ai

l

Degree of Integration



Key Information to Convey:

• Problem
• Objectives
• Alternatives
• Consequences
• Tradeoffs
• Uncertainty
• Risk
• Linked Decision



Operator Derivation - I

Start

Develop 
scenarios

Physical
capabilities

Functional
capabilities

SN-level 
utility Strategic National

ST-level 
utility

Change in 
capabilities

Strategic Theater

O-level 
utility

Operational

T-level
utility

Strategic National
Strategic Theater
Operational
Tactical-Aggregate
Tactical-Atomic

Leaf 
Element 

utility



Information Acquisition

Demoralization Suppression Disruption

Destruction Neutralization Deception

STATE OF BLUE FORCES STATE OF RED FORCES

Red Force
Intelligence

as
Perceived

Blue 
Own-Force

Info as
Perceived

Source:  A Concise Theory of Combat

Demoralization Suppression Disruption

Destruction Neutralization Deception

Sustainment

Movement Protection

Communication

Motivation

Command-Control
Information Acquisition

Blue Force
Intelligence

as
Perceived

Red 
Own-Force

Info as
Perceived

Sustainment

Movement Protection

Command-Control
Motivation

Communication

Communication from Outside Combat Area

Communication from Outside Combat Area



Strategic Theater

Operator Derivation - II

Operational

Tactical -- Aggregate

Strategic National

Leaf Elem 
utility

Change 
in utility 

Change 
in utility 

Change 
in utility 

Leaf Element

Tactical -- Aggregate

Strategic National
Strategic Theater
Operational
Tactical-Aggregate
Tactical-Atomic

Change 
in utility 

Change 
in utility 1. Develop new 

    scenarios
 
2. Determine 
   change in utility 
   for new scenarios 
   (repeat preceding 
              steps )
 
3. Summarize and 
    report results for 
    all scenarios
 



U-ART 1.2.6.1.1.1 U-ART 1.2.6.1.1.1.1 U-ART 1.2.6.1.1.1.2 U-ART 1.2.6.1.1.1.3 U-ART 1.2.6.1.1.1.4 U-ART 1.2.6.1.1.1.1.3.7 U-ART 1.2.6.1.1.1.5

U-ART 1.2.6.1.1.1.1.3.1 U-ART 1.2.6.1.1.1.1.4 U-ART 1.2.6.1.1.1.1.3.2 U-ART 1.2.6.1.1.1.5.1

U-ART 1.2.6.1.1.1.1.5 U-ART 1.2.6.1.1.1.1.1 U-ART 1.2.6.1.1.1.1.4.1 U-ART 1.2.6.1.1.1.1.4.3 U-ART 1.2.6.1.1.1.5.2

U-ART 1.2.6.1.1.1.1.2 U-ART 1.2.6.1.1.1.1.3.4 U-ART 1.2.6.1.1.1.4.2 U-ART 1.2.6.1.1.1.1.6

U-ART 1.2.6.1.1.1.1.3 U-ART 1.2.6.1.1.1.1.3.5 U-ART 1.2.6.1.1.1.1.3.6 U-ART 1.2.6.1.1.1.1.3.3

Driver
reaction

to
ambush

Driver
maneuvers
vehicle out 
of kill-zone

Vehicle 
strikes

Anti-Tank
mine

Driver
moves

disabled 
vehicle

Vehicle hit
by RPG 7

Driver moves
vehicle to
assembly

area

Driver
determines
vehicle is
disabled

Driver
positions

vehicle front
toward enemy

Driver
stops

vehicle

Driver
lowers
access
ramp

 Driver notifies
veh Cdr/plt ldr

 vehicle is
disabled

Driver shifts
into drive

Driver shifts
into reverse

Driver shuts
off engine

Driver turns
on master

power switch

Driver rtns
to veh and

awaits
maint

Driver starts
engine

Driver
accelerates

Driver
evacuates

vehicle

Driver shuts
off master

power
switch

Driver
mounts
vehicle

Driver
raises access

ramp

Driver turns
vehicle in

designated
direction

Driver assumes
cover and
concealed
position

  DRIVER
REACTS TO
  AMBUSH 

C

U-ART 1.2.6.1.1.1.1.3.5.1

U-ART 1.2.6.1.1.1.1.3.5.2

Driver
provides

suppressive
fires

with small
arms

Driver
breaks
contact

U-ART 1.2.6.1.1.1 U-ART 1.2.6.1.1.1.1 U-ART 1.2.6.1.1.1.2 U-ART 1.2.6.1.1.1.3 U-ART 1.2.6.1.1.1.4

DRIVER
REACTION

TO AMBUSH

DRIVER
MANEUVERS

VEHICLE OUT 
OF KILL-ZONE

VEHICLE 
STRIKES

ANTI-TANK
MINE

DRIVER
MOVES

DISABLED 
VEHICLE

VEHICLE HIT
BY RPG 7

  DRIVER
REACTS TO
  AMBUSH 

U-ART 1.2.6.1.1.1.1.3.1 U-ART 1.2.6.1.1.1.1.4 U-ART 1.2.6.1.1.1.1.3.2

Driver
positions

vehicle front
toward enemy

Driver
stops

vehicle

Driver
lowers
access
ramp

U-ART 1.2.6.1.1.1.1.4

U-ART 1.2.6.1.1.1.1.5 U-ART 1.2.6.1.1.1.1.1

U-ART 1.2.6.1.1.1.1.2 U-ART 1.2.6.1.1.1.1.3.4

U-ART 1.2.6.1.1.1.1.3 U-ART 1.2.6.1.1.1.1.3.5

Driver
stops

vehicle

Driver shifts
into drive

Driver shifts
into reverse

Driver
accelerates

Driver
evacuates

vehicle

Driver turns
vehicle in

designated
direction

Driver assumes
cover and
concealed
position

U-ART 1.2.6.1.1.1.1.3.5.1

U-ART 1.2.6.1.1.1.1.3.5.2

Driver provides
suppressive fires
with small arms

Driver
breaks
contact

U-ART 1.2.6.1.1.1.1.4 U-ART 1.2.6.1.1.1.1.3.2

U-ART 1.2.6.1.1.1.1.4.1 U-ART 1.2.6.1.1.1.1.4.3

U-ART 1.2.6.1.1.1.4.2 U-ART 1.2.6.1.1.1.1.6

U-ART 1.2.6.1.1.1.1.3.6 U-ART 1.2.6.1.1.1.1.3.3

Driver
stops

vehicle

Driver
lowers
access
ramp

Driver shuts
off engine

Driver turns
on master

power switch

Driver starts
engine

Driver shuts
off master

power
switch

Driver
mounts
vehicle

Driver
raises access

ramp

U-ART 1.2.6.1.1.1.1.3.7 U-ART 1.2.6.1.1.1.5

U-ART 1.2.6.1.1.1.5.1

U-ART 1.2.6.1.1.1.5.2

Driver moves
vehicle to
assembly

area

Driver
determines
vehicle is
disabled

 Driver notifies 
veh Cdr/plt ldr

 vehicle is
disabled

Driver rtns
to veh and

awaits
maint



VEHICLE
GUNNER

REACTS TO
AMBUSH

U-ART 1.2.6.1.1.2

GUNNER
LOCATES
ENEMY

U-ART 1.2.6.1.1.2.1

GUNNER
PROVIDES

SUPPRESSIVE
FIRES 

25mm or 7.62mm

U-ART 1.2.6.1.1.2.2

GUNNER
CEASES
FIRING

U-ART 1.2.6.1.1.2.3

GUNNER
EVACUATES

VEHICE

U-ART 1.2.6.1.1.2.4

GUNNER
ASSUMES COVER
AND CONCEALED

POSITION
U-ART 1.2.6.1.1.2.5

GUNNER
PROVIDES

SUPPRESSIVE
FIRES WITH

SMALL ARMS
U-ART 1.2.6.1.1.2.6

GUNNER
BREAKS

CONTACT

U-ART 1.2.6.1.1.2.7

GUNNER
RETURNS TO

VEHICLE

U-ART 1.2.6.1.1.2.8

VEHICLE
COMMANDER

REACTS TO
AMBUSH

U-ART 1.2.6.1.1.3

VEH CDR
NOTIFIES 

PLT LDR/CDR
OF AMBUSH

U-ART 1.2.6.1.1.3.1

VEH CDR
PROVIDES 

MOVEMENT
DIRECTIONS 

TO DRVR

U-ART 1.2.6.1.1.3.2

VEH CDR
INSTRUCTS

INF SQD
PREPARE TO
DISMOUNT

U-ART 1.2.6.1.1.3.3

VEHICLE
COMMANDER

ORDERS
BAILOUT

U-ART 1.2.6.1.1.3.1.1

VEHICLE
COMMANDER

TURNS OFF
TURRET PWR

U-ART 1.2.6.1.1.3.1.2

VEH CDR
EVACUATES
VEH THRU

CDR’S HATCH
U-ART 1.2.6.1.1.3.1.3

VEH CDR
ESTABLISHES

ORDER OF
DISMOUNT

U-ART 1.2.6.1.1.3.3.1

VEH CDR
PROVIDES
DISMOUNT

DIRECTIONS
U-ART 1.2.6.1.1.3.3.2

VEH CDR
INSTRUCTS GUNNER

TO PROVIDE
SUPPRESSIVE FIRES

WITH 25mm OR 7.62mm
U-ART 1.2.6.1.1.3.3.3

VEH CDR
ORDERS DRVR

TO LOWER
ACCESS RAMP
U-ART 1.2.6.1.1.3.4

VEHICLE
COMMANDER

ORDERS
DISMOUNT

U-ART 1.2.6.1.1.3.5

VEHICLE
COMMANDER
DISMOUNTS

U-ART 1.2.6.1.1.3.5.1

VEH CDR
SEEKS COVER

AND CONCEALED
POSITION

U-ART 1.2.6.1.1.3.5.1.2

VEH CDR
ESTABLISHES

COMM W/
PLT LDR/CDR

U-ART 1.2.6.1.1.3.1.1.1

VEH CDR
ASSUMES
SQD LDR

ROLE

U-ART 1.2.6.1.1.3.5.1.1

  VEH GNR
REACTS TO
  AMBUSH 

  VEH CDR
REACTS TO
  AMBUSH 

D

E

  VEH GNR
REACTS TO
  AMBUSH 

D

GUNNER
LOCATES

ENEMY

U-ART 1.2.6.1.1.2.1

GUNNER
PROVIDES

SUPPRESSIVE
FIRES 

25mm or 7.62mm

U-ART 1.2.6.1.1.2.2

GUNNER
CEASES
FIRING

U-ART 1.2.6.1.1.2.3

GUNNER
EVACUATES

VEHICE

U-ART 1.2.6.1.1.2.4

GUNNER
ASSUMES COVER
AND CONCEALED

POSITION
U-ART 1.2.6.1.1.2.5

GUNNER
PROVIDES

SUPPRESSIVE
FIRES WITH

SMALL ARMS
U-ART 1.2.6.1.1.2.6

GUNNER
BREAKS

CONTACT

U-ART 1.2.6.1.1.2.7

GUNNER
RETURNS TO

VEHICLE

U-ART 1.2.6.1.1.2.8

VEHICLE
COMMANDER

REACTS TO
AMBUSH

U-ART 1.2.6.1.1.3

VEH CDR
NOTIFIES 

PLT LDR/CDR
OF AMBUSH

U-ART 1.2.6.1.1.3.1

VEH CDR
PROVIDES 

MOVEMENT
DIRECTIONS 

TO DRVR

U-ART 1.2.6.1.1.3.2

VEH CDR
INSTRUCTS

INF SQD
PREPARE TO
DISMOUNT

U-ART 1.2.6.1.1.3.3

VEHICLE
COMMANDER

ORDERS
BAILOUT

U-ART 1.2.6.1.1.3.1.1

VEHICLE
COMMANDER

TURNS OFF
TURRET PWR

U-ART 1.2.6.1.1.3.1.2

VEH CDR
EVACUATES
VEH THRU

CDR’S HATCH

U-ART 1.2.6.1.1.3.1.3

VEH CDR
ESTABLISHES

ORDER OF
DISMOUNT

U-ART 1.2.6.1.1.3.3.1

VEH CDR
PROVIDES
DISMOUNT

DIRECTIONS
U-ART 1.2.6.1.1.3.3.2

VEH CDR
INSTRUCTS GUNNER

TO PROVIDE
SUPPRESSIVE FIRES
WITH 25mm/7.62mm

U-ART 1.2.6.1.1.3.3.3

VEH CDR
ORDERS DRVR

TO LOWER
ACCESS RAMP

U-ART 1.2.6.1.1.3.4

VEHICLE
COMMANDER

ORDERS
DISMOUNT

U-ART 1.2.6.1.1.3.5

VEHICLE
COMMANDER
DISMOUNTS

U-ART 1.2.6.1.1.3.5.1

VEH CDR
SEEKS COVER

AND CONCEALED
POSITION

U-ART 1.2.6.1.1.3.5.1.2

VEH CDR
ESTABLISHES

COMM W/
PLT LDR/CDR

U-ART 1.2.6.1.1.3.1.1.1

VEH CDR
ASSUMES
SQD LDR

ROLE

U-ART 1.2.6.1.1.3.5.1.1

  VEH CDR
REACTS TO
  AMBUSH 

E

VEHICLE
GUNNER

REACTS TO
AMBUSH

U-ART 1.2.6.1.1.2



SQD LDR
PROVIDES
SPOTREP

TO PLT LDR

U-ART 1.2.6.1.1.4.2.6

SQD LDR
REQUESTS
SUPPORT

FROM PLT LDR

U-ART 1.2.6.1.1.4.2.8

SQD LDR
POSITIONS
FIRETEAMS

AND PROVIDES
TASKINGS

U-ART 1.2.6.1.1.4.2.7

FIRETEAM A
PROVIDES

SUPPRESSIVE
FIRES

U-ART 1.2.6.1.1.4.3

FIRETEAM B
MANEUVERS
TO PROTECT

FLANK

U-ART 1.2.6.1.1.4.4

SQD LDR
RECEIVES
ORDER TO

BREAK
CONTACT

U-ART 1.2.6.1.1.4.5

INFANTRY
SQUAD

REACTS TO
AMBUSH

U-ART 1.2.6.1.1.4

INFANTRY
SQUAD

DISMOUNTS

U-ART 1.2.6.1.1.4.1

INF SQD SEEKS
COVER AND
CONCEALED

POSITION
U-ART 1.2.6.1.1.4.1.1 U-ART 1.2.6.1.1..2

SQD LDR
DETERMINES

LOCATION
OF ENEMY

POSITION &
OBSTACLES

U-ART 1.2.6.1.1.4.2.2

INF SQD
FIRES ON
ENEMY

POSITION

U-ART 1.2.6.1.1.4.1.2

INF SQD
PROVIDES

SUPPRESSIVE
FIRES

U-ART 1.2.6.1.1.4.1.3

SQD LDR
ORGANIZES

DISMOUNTED
ELEMENT

U-ART 1.2.6.1.1.4.2.1

SQD LDR
DETERMINES

SIZE AND WPNS
COMPOSITION

OF ENEMY 
FORCE

U-ART 1.2.6.1.1.4.2.3

SQD LDR
DETERMINES

ENEMIES
VUNERABLE

FLANK

U-ART 1.2.6.1.1.4.2.4

SQD LDR
DETERMINES

COVERED AND
CONCEALED

ROUTE TO ENEMY
POSITION

U-ART 1.2.6.1.1.4.2.5

SQD LDR
ASSESSES

SITUATION

  INF SQD
REACTS TO
  AMBUSH 

F
   INF SQD
REACTS TO
  AMBUSH 

F

INFANTRY
SQUAD

REACTS TO
AMBUSH

U-ART 1.2.6.1.1.4

INFANTRY
SQUAD

DISMOUNTS

U-ART 1.2.6.1.1.4.1

INF SQD SEEKS
COVER AND
CONCEALED

POSITION
U-ART 1.2.6.1.1.4.1.1 U-ART 1.2.6.1.1..2

SQD LDR
DETERMINES

LOCATION
OF ENEMY

POSITION &
OBSTACLES

U-ART 1.2.6.1.1.4.2.2

INF SQD
FIRES ON

ENEMY
POSITION

U-ART 1.2.6.1.1.4.1.2

INF SQD
PROVIDES

SUPPRESSIVE
FIRES

U-ART 1.2.6.1.1.4.1.3

SQD LDR
ORGANIZES

DISMOUNTED
ELEMENT

U-ART 1.2.6.1.1.4.2.1

SQD LDR
DETERMINES

SIZE AND WPNS
COMPOSITION

OF ENEMY 
FORCE

U-ART 1.2.6.1.1.4.2.3

SQD LDR
DETERMINES

ENEMIES
VUNERABLE

FLANK

U-ART 1.2.6.1.1.4.2.4

SQD LDR
DETERMINES

COVERED AND
CONCEALED

ROUTE TO ENEMY
POSITION

U-ART 1.2.6.1.1.4.2.5

SQD LDR
ASSESSES

SITUATION

SQD LDR
PROVIDES
SPOTREP

TO PLT LDR

U-ART 1.2.6.1.1.4.2.6

SQD LDR
REQUESTS
SUPPORT

FROM PLT LDR

U-ART 1.2.6.1.1.4.2.8

SQD LDR
POSITIONS

FIRETEAMS
AND PROVIDES

TASKINGS

U-ART 1.2.6.1.1.4.2.7

FIRETEAM A
PROVIDES

SUPPRESSIVE
FIRES

U-ART 1.2.6.1.1.4.3

FIRETEAM B
MANEUVERS
TO PROTECT

FLANK

U-ART 1.2.6.1.1.4.4

SQD LDR
RECEIVES
ORDER TO

BREAK
CONTACT

U-ART 1.2.6.1.1.4.5



  PLT LDR
REACTS TO
  AMBUSH 

G

PLATOON
LEADER

REACTS TO
AMBUSH

U-ART 1.2.6.1.1.5

PLT LDR
receives notice

of ambush from
sqd ldr/veh cdr

U-ART 1.2.6.1.1.5.1

PLATOON
LEADER

ASSESSES
SITUATION

U-ART 1.2.6.1.1.5.2

PLT LDR
orders platoon

to dismount

U-ART 1.2.6.1.1.5.3

PLT LDR
orders own veh

team to
dismount

U-ART 1.2.6.1.1.5.3.2.1

PLT LDR
orders own veh

fire team to join up 
with ambushed
 veh fire team

U-ART 1.2.6.1.1.5.4

PLT LDR
orders dismounted
elements to break 

contact and
mount up

U-ART 1.2.6.1.8.1

PLT LDR 
orders plt to

conduct
conolidation

and reorg
U-ART 4.6.1.2.1.1

PLT LDR
provides

SPOTREP
to Co Cdr

U-ART 1.2.6.1.1.5.1.1

PLT LDR
determines
location of

enemy positions
and obstacles

U-ART 1.2.6.1.1.5.2.1

PLT LDR
orders own veh

driver to
maneuver to

covered position

U-ART 1.2.6.1.1.5.3.1

PLATOON
LEADER
dismounts

U-ART 1.2.6.1.1.5.3.2.2

PLT LDR
orders own veh

gunner to provide
suppressive fire

U-ART 1.2.6.1.1.5.4.1

PLT LDR
orders plt to

rendezvous at
designated
location  

U-ART 1.2.6.1.8.1.1

PLT LDR
requests
resupply

U-ART 4.1.1.6.1.1

PLT LDR
orders platoon

to halt

U-ART 1.2.6.1.1.5.1.2

PLT LDR
estimates size
of enemy force
and weapon
composition 

U-ART 1.2.6.1.1.5.2.2

PLT LDR
orders own veh

driver to 
lower ramp

U-ART 1.2.6.1.1.5.3.1.1

PLT LDR
orders dismount
elements from 

veh 3 & 4 to
maneuver to
enemy flank

U-ART 1.2.6.2.2.1

PLT LDR
orders 

evacuation of
casualties

U-ART 4.5.1.1.1

PLT LDR
reports

disabled veh to
maint and 
requests 

assistance
U-ART 4.2.6.1.2

PLT LDR
orders remaining

vehicles to 
provide cover 
for ambushed

vehicle
U-ART 1.2.6.1.1.5.1.3

PLT LDR
determines

enemies
vulnerable

flank
U-ART 1.2.6.1.1.5.2.3

PLT LDR
orders own veh
team to prepare

to dismount

U-ART 1.2.6.1.1.5.3.2

PLT LDR
orders bldg

cleared by veh 
3 & 4 dismount

elements
U-ART 1.2.6.2.2.2

PLT LDR
orders plt to

perform
equip maint

U-ART 4.2.6.1.1

PLT LDR
receives

SPOTREP
from ambushed

veh cdr
U-ART 1.2.6.1.1.5.1.4

PLT LDR
sends SITREP

to Co Cdr

U-ART 1.2.6.1.1.5.1.5

PLT LDR
determines

covered and
concealed route

to enemy position

U-ART 1.2.6.1.1.5.2.4
U-ART 1.2.6.1.1.5.3.3

PLT LDR
orders plt to
resume orig

mission

U-ART 1.2.6.1.9.1

PLT LDR
orders own veh
gunner to cover

to dismount

  PLT LDR
REACTS TO
  AMBUSH 

G

PLATOON
LEADER

REACTS TO
AMBUSH

U-ART 1.2.6.1.1.5

PLT LDR
receives notice

of ambush from
sqd ldr/veh cdr

U-ART 1.2.6.1.1.5.1

PLT LDR
provides

SPOTREP
to Co Cdr

U-ART 1.2.6.1.1.5.1.1

PLT LDR
orders platoon

to halt

U-ART 1.2.6.1.1.5.1.2

PLT LDR
orders remaining

vehicles to 
provide cover 
for ambushed

vehicle
U-ART 1.2.6.1.1.5.1.3

PLT LDR
receives

SPOTREP
from ambushed

veh cdr
U-ART 1.2.6.1.1.5.1.4

PLT LDR
sends SITREP

to Co Cdr

U-ART 1.2.6.1.1.5.1.5

PLATOON
LEADER

ASSESSES
SITUATION

U-ART 1.2.6.1.1.5.2

PLT LDR
determines
location of

enemy positions
and obstacles

U-ART 1.2.6.1.1.5.2.1

PLT LDR
estimates size

of enemy force
and weapon
composition 

U-ART 1.2.6.1.1.5.2.2

PLT LDR
determines

enemies
vulnerable

flank
U-ART 1.2.6.1.1.5.2.3

PLT LDR
determines
covered and

concealed route
to enemy position

U-ART 1.2.6.1.1.5.2.4

PLT LDR
orders platoon

to dismount

U-ART 1.2.6.1.1.5.3

PLT LDR
orders own veh

driver to
maneuver to

covered position

U-ART 1.2.6.1.1.5.3.1

PLT LDR
orders own veh

driver to 
lower ramp

U-ART 1.2.6.1.1.5.3.1.1

PLT LDR
orders own veh
team to prepare

to dismount

U-ART 1.2.6.1.1.5.3.2

U-ART 1.2.6.1.1.5.3.3

PLT LDR
orders own veh
gunner to cover

to dismount

PLT LDR
orders own veh

team to
dismount

U-ART 1.2.6.1.1.5.3.2.1

PLATOON
LEADER
dismounts

U-ART 1.2.6.1.1.5.3.2.2

PLT LDR
orders own veh

fire team to join up 
with ambushed
 veh fire team

U-ART 1.2.6.1.1.5.4

PLT LDR
orders own veh

gunner to provide
suppressive fire

U-ART 1.2.6.1.1.5.4.1

PLT LDR
orders dismount
elements from 

veh 3 & 4 to
maneuver to
enemy flank

U-ART 1.2.6.2.2.1

PLT LDR
orders bldg

cleared by veh 
3 & 4 dismount

elements
U-ART 1.2.6.2.2.2

PLT LDR
orders plt to
resume orig

mission

U-ART 1.2.6.1.9.1

PLT LDR
orders dismounted
elements to break 

contact and
mount up

U-ART 1.2.6.1.8.1

PLT LDR
orders plt to

rendezvous at
designated
location  

U-ART 1.2.6.1.8.1.1

PLT LDR
orders 

evacuation of
casualties

U-ART 4.5.1.1.1

PLT LDR 
orders plt to

conduct
conolidation

and reorg

U-ART 4.6.1.2.1.1

PLT LDR
requests
resupply

U-ART 4.1.1.6.1.1

PLT LDR
reports

disabled veh to
maint and 
requests 
assistance

U-ART 4.2.6.1.2

PLT LDR
orders plt to

perform
equip maint

U-ART 4.2.6.1.1



LEVEL Expressed As

4. Utility

3. Performance

2. Internal 
    State

1. External 
    Conditions

MoE

MoP

Architecture

Bottom Up

Top Down

Missions, Tasks

Functions, Capabilities

Components, Connections

Interactions, Stimulations Phenomena



Excursion From Base Case
NATIONAL

STRATEGIC

OPERATIONAL

TACTICAL

Enemy team 
fires on disabled
vehicle from
church tower

U-ART 1.2.2.3.3.1

Gunner of disabled
vehicle returns fire
on church tower
w/ 25mm auto-gun

U-ART 1.2.6.1.1.2.1.1

Platoon leader
orders gunner
to cease fire on
church

U-ART 1.2.6.1.1.2.1.2

U-ART 1.2.6.1.1.2.1.3

Platoon leader calls
company commander 
reports incident and 
informs commander
of significant damage 
to church, and several
civilian casualties

U-ART 1.2.6.1.1.2.1.4

Platoon leader
receives order
from company
commander to
break contact
with enemy U-ART 4.5.1.1.1

Platoon leader
orders
evacuation
of casualties

 Foster Alliance
and Regional
Relations and

Security
Arrangements

ST 8.1

Cooperate With
and Support

Nongovernmental
Organizations 

(NGOs) in Theater
ST 8.2.11

Cooperate With
and Support

Private Voluntary
Organizations 

(PVOs) in Theater
ST 8.2.12

Coordinate
Humanitarian and
Civic Assistance

Programs
ST 8.2.4

Concentrate 
Tactical
Forces

BTT 1.2.1

Concentrate
Forces in
Theater of
Operations

OP 1.2.3

SN 1

Support Peace
Operations

SN 8.1.3

Conduct Foreign
Humanitarian
Assistance and

Humanitarian and
Civic Assistance

SN 8.1.5

Cooperate with
and Support

NGO’s and PVO’s

SN 8.1.9

Conduct
Strategic

Deployment and
Redeployment

Foster
Multinational

And
Interagency

relations
SN 8

Conduct
Strategic

Deployment and
Redeployment

SN 1

Foster
Multinational

And
Interagency

relations
SN 8

Support Peace
Operations

SN 8.1.3

Conduct Foreign
Humanitarian
Assistance and

Humanitarian and
Civic Assistance

SN 8.1.5

Cooperate with
and Support

NGO’s and PVO’s

SN 8.1.9

Cooperate With
and Support

Private Voluntary
Organizations 

(PVOs) in Theater

ST 8.2.12

Cooperate With
and Support

Nongovernmental
Organizations 

(NGOs) in Theater

ST 8.2.11

Coordinate
Humanitarian and

Civic Assistance
Programs

ST 8.2.4

 Foster Alliance
and Regional
Relations and

Security
Arrangements

ST 8.1
Concentrate
Forces in
Theater of
Operations

OP 1.2.3
Concentrate 
Tactical
Forces

BTT 1.2.1

U-ART 4.5.1.1.1

Platoon leader
orders evacuation
of casualties

U-ART 1.2.6.1.1.2.1.4

Platoon leader
receives order from
company commander
to break contact with
enemy

U-ART 1.2.6.1.1.2.1.3

Platoon leader calls
company commander 
reports incident and 
informs commander
of significant damage 
to church, and several
civilian casualties

Platoon leader
orders gunner
to cease fire on
church

U-ART 1.2.6.1.1.2.1.2

Gunner of disabled
vehicle returns fire
on church tower
w/ 25mm auto-gun

U-ART 1.2.6.1.1.2.1.1

Enemy team 
fires on disabled
vehicle from
church tower

U-ART 1.2.2.3.3.1



Methodology (Part 1 of 3)
Generate a Level 4] Scenario

1)  Create road-to-war to provide mission context.

2)   Select an organizing principle for Combat Interactions.

3)   Use hierarchical Strategy-to-Mission-to-Task (S-M-T) decomposition to 
organize the Combat Processes.

4)   Use hierarchical Order-of-Battle decomposition to complete assignment of Task-
Organized forces to Combat Processes.

5)   Establish Task-based fault tree for Mission success using Measures, Conditions,
and Standards for desired End-States.

6)   Construct integrated Use-Case-Threads to sequence execution of Combat 
Processes leading to Combat Interactions.



9)  Warfighting utility is then expressed in terms of how the noted outcomes 
either enable or constrain Task execution within a Mission context.

* Resounding victory in many (but not enough) branches may not lead to overall
Mission success; conversely, resounding defeat in many (but not 

critical) branches may still lead to overall Mission success.

* Task execution becomes as much a measurable outcome as MOP and MOE of 
entities and can be traced for cause and effect.

* We are exploring the mathematical relationships between entity and task with 
the idea that they may be described by a transform yet to be derived.

Methodology (Part 3 of 3)
 Express Warfighting Utility



Methodology (Part 2 of 3)
Compute Level 4] Effectiveness from Level 3] Performance

7)  Compute Measures (of performance), under prescribed Conditions, and compare
to Task-based fault tree Standards to determine the Mission outcome of a
Combat Process following a Combat Interaction.

8)  Determine affects on other Combat Processes. Affects can be one of three kinds:
First, a direct input to a subsequent task

Second, a change of state in the S-M-T fault trees
The fault trees of interest are the joins between the branches connected to
completed Task and the branches connected to the affected Task (there may
be many branches and many joins).

Third, a change in Conditions imposed on the Task
his influence will be implicit (in the task environment) rather than explicit
as a direct input to the Task (in the task interaction itself).



Focus on the Decisions to be Informed, and
the differing Perspectives of the Stakeholders

• The Warfighter cares about Credibilty.
• The Developer cares about Completeness.
• The Program Manager cares about Cost.
Achieving all three requires a focus on

Composability



Observation & Testing Modeling & Simulation

AbstractionRepeated VV&A ProcessAbstraction

Information

Requirements

Inf
orm

ati
on

Requ
ire

men
ts

    Credibility

Single, Unified Abstraction



Completeness Comes in Phases:

• Inception - “Do an easy one”.  Demonstrate the concept/value using
well understood subset.  Plan the full development and deployment
life-cycle.

• Elaboration - “Do the hardest one”.  Shakedown the concept by
prototyping those portions of the product with the highest combination
of difficulty, importance, and frequency.  Re-plan based on lessons
learned.

• Construction - “Do the real one”.  Build the baseline product using
validated requirements and technologies.  Re-plan based on production
data.

• Employment - “Use the real one”.  Support the product from soup-to-
nuts.  Re-plan based on operational usage.



Composability:
-- Effective Solutions Require

• Schema for representing Schema’s
• Lexicon for naming key domain concepts
• Ontology or taxonomy for domain relationships
• Enumerations for identifying individual instances
• Tools and utilities that make it faster, easier,

cheaper to use the integrate solution than to go
your own way



Mission-Based Task Standards
Standards express the degree to which (how well)
a military organization or force must perform a task*
under a specified set of conditions.

A criterion defines acceptable levels of performance  for a
measure and is often expressed as a minimum acceptable
level of performance.

Standard:

Criterion Scale  Measure

km x km       sector search area
minute    sector search time
percent    probability of detecting threat
percent    false alarm rate

*e.g.; Collect Information on Operational Situation (OP2.2.1)

100
5

90
1



Stating the Problem “the same old Physical Capabilities way”Stating the Problem “the same old Physical Capabilities way”

Mission:
• Main Battle Tank closes with and destroys enemy

Stating the Problem “the emerging Mission Capabilities way” Stating the Problem “the emerging Mission Capabilities way” 

Key Performance Parameter:
• 90% probability of kill at 5000 meters.

Will inevitably constrain the range of solutions to “ the same old… “
Monolithic Single-Platform, Mechanically-Integrated Physical Hunter-Killer 

Mission:
• FCS halts OPFOR advance by drawing the enemy into the open for
  destruction by an affordable combination of direct and indirect fires.

Key Performance Parameter:
• Prevent OPFOR firing platform closure to lethal firing positions on
  manned FCS platforms using awareness, stealth, mobility, and fire.

Will open the range of solutions to consider “ the emerging… “
Distributed Multi-Platform, Digitally-Integrated  Virtual Hunter-Killer”



Mission

ORDCOIC
COIC

COIC
COIC

KPP
KPP

KPP
KPP

Operational Test

Developmental Test

Available 
Capabilities

Execution
Evaluation Plan/Report

Coordinated Approach to Acquisition‡Coordinated Approach to Acquisition‡

Available 
Capabilities

Available 
Capabilities

Required 
Capabilities

Required 
CapabilitiesPlanning

Required 
Capabilities

Required 
Capabilities

‡Mr. William Hughes,
USA OPTEC/AEC


